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Abstract 
Background: To study the seasonal variations in 
presentation of diabetic foot complications 
Methods: In this descriptive study 231 patients, 
presenting with Diabetic foot complications, were 
included. Clinical  presentation in different seasons 
and surgical management outcome were recorded . 
Results: Majority (60.17%) were female. 197 
(85.02%) patients were known diabetics whereas 34 
(14.71%) DM was diagnosed incidentally. 
Concomitant chronic arterial insufficiency was 
found in 13 patients. Seventy six patients (32.90%) 
out of total 231 were subjected to major lower 
extremity amputation. Out of these major 
amputations (22.07%) were performed in winter 
season.   Majority (64.93%) presented in winter 
season and 35.04% presented in summer season 
Conclusion: There is  seasonal variation in 
diabetic foot ulceration.Intensive patient education 
and clustering of medical services in winter might 
reduce the incidence of diabetic foot ulceration, 
hence amputations. 
Key Words: Diabetic foot ulceration, Diabetic 
neuropathy, Lower extremity amputations 
  
Introduction 
         Diabetes is a prevalent disease in Pakistan. The 
disease is also accompanied by peripheral neuropathy, 
peripheral vascular disease, and impaired immunity. 
All these impairments lead to diabetic foot ulceration, 
sepsis and eventually amputation. Diabetic foot 
ulceration involves a complex underlying 
pathophysiology and a multifactorial approach to care, 
including preventive foot care, and aggressive 
management of acute foot ulceration, control of 
infection, and early recognition of vascular disease.1-4 
A goal of reducing lower extremity amputation , in 
diabetics, is a major concern worldwide. 5  
    District Gujrat is a peripheral under developed 
district with a large rural catchment area. There is no 
tertiary care hospital at GT Road from Rawalpindi to 
Lahore. Most of  the patients are being managed in 
rural area by less experienced doctors having scare 
exposure with surgical problems that lead to delayed 
referral of patients to specialized setups. Small number 
of medical practitioners throughout the district is also  
compounding the problem .  
Many diseases reveal seasonal variation. Flare-up of 
asthma in spring has been logically related to 
pollination.4 Seasonal variations of diabetic control 
appears to be less clear. To the knowledge, diabetic 
foot complications have not been shown to be related 
to the weather. Through our experience of managing 
diabetic patients, we appreciated that their 
presentation may not be random rather it was related 
to the weather. If seasonal variation is validated , out 
patients appointments should be arranged in early 
winter and spring so as to alert patients to 
meticulously check their feet daily and if needed seek 
medical advice earlier. By contrast in the autumn and 
summer appointments could be more spread out, to 
improve the cost-effectiveness. Present study was 
conducted to determine the relationship between 
hospitalization for diabetic foot complications, non-
traumatic major lower limb amputations and seasonal 
variations.  
 
Patients and Methods 
    This observational interventional study was 
performed at Surgical Unit, Aziz Bhatti Shaheed 
(Teaching) Hospital (ABSTH),affiliated with Nawaz 
Sharif Medical College, Gujrat University,from 
January 2011to December 2012.  The diabetic patients 
with non-traumatic foot ulcer of all age groups and 
gender were included in this study. Patients with 
lower limb ulceration due to other causes like vascular 
insufficiency, trauma etc. were excluded from the 
study. The patients were admitted in Surgical Ward 
both through, outpatient and emergency department. 
Local examination of foot was recorded.  The record of 
all diabetic patients admitted to the inpatient 
department of surgical unit was maintained   on 
monthly basis. Patient’s record was maintained in two 
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groups according to their presentation in a particular 
month of the year; Group I from September to 
February and Group II, from March to August. For 
each month, statistics on the number of admissions, 
corresponding length of stay, major lower limb 
amputations were recorded.  
Results 
    Of the 231 patients enrolled in the study during the 
January 2011 December 2012 majority(60.17%) were 
female. Mean age of presentation was 43.3 years. 
Majority (85.28%) patients were known diabetics and 
in 14.71% it was diagnosed incidentally.  Concomitant 
chronic arterial insufficiency was found in 13 patients. 
Majorty (49.30%) gave history of hospitalization in the 
past for  
 
Table 1: Diabetic Foot :Maggit-Wegner 
classification 
Grade                                       Description 
           0 High risk foot with no ulceration 
           I Skin involvement 
           II Skin & soft tissue involvement 
          III Skin , soft tissue  & bone  involvement   
          IV Localized gangrene ( Forefoot, heel, toes) 
           V Gangrene of entire foot 
 
Table 2:      Diabetic foot patients Group I 
(September to February, 2011&2012)n= 150 (64.93%) 
Month Grade 
I 
Grade 
II 
Grade 
III 
Grade 
IV 
Grade 
V 
Total 
Sept  2011 02 02 01 01 01      07 
Sept 2012 02 02 00 00 00      04 
Oct  2011 02 02 02 02 00      08 
Oct 2012 02 01 01 01 00      05 
Nov 2011 04 02 08 02 01      17 
Nov 2012 04 02       04 02 02      13 
Dec 2011 05 02 08 05 00      22 
Dec 2012 02 03 08 01 00      14 
Jan 2011 02 04 13 03 00       22 
Jan 2012 05 03 09 02 00       19 
Feb 2011 03 02 05 01 00       11 
Feb 2012 01 01 04 02 00       08 
the same reason. Average past hospitalization for 
diabetic foot was 2.1 time per year and in 58.94% cases 
it was during the winter season. In 24.50% minor 
lower extremity amputations were performed in past 5 
years. In 9 patients there was major lower extremity 
amputation of contra lateral limb. In 49(32.45%) 
patients took some sort of traditional treatment in the 
form of faith healing, out of those 49 patients, 33 
(67.34%) were female patients. Majority of the patients 
who presented during winter season were of advanced 
grade of Diabetic foot ulceration based on Maggit 
Wegner Diabetic foot grading (Table 1-3). Seventy 
six(32.90%) patients out of 231 were subjected to major 
lower extremity amputation out of these 76 major 
amputations (66.10%) were performed in winter 
season(Table 4).Septicemia  and multi organ failure 
was the most dreadful complication developed in 7 
patients who died.  
 
Table 3:      Diabetic foot patients Group II (March to 
August, 2011&2012)n= 81(35.04%) 
Month Grade 
I 
Grade 
II 
Grade 
III 
Grade 
IV 
Grade 
V 
Total 
March 2011 03 03 01 00 00 07 
March 2012 02 01 01 00 00 04 
April 2011 07 01 02 00 00 10 
April 2012 02 00 02 00 00 04 
May 2011 03 01 06 01 00 11 
May 2012 03 01 02 00 00 06 
June 2011 01 01 04 01 00 07 
June 2012 02 01 02 00 00 05 
July 2011 01 02 06 01 00 10 
July 2012 04 04 03 00 00 08 
August 2011 02 02 03 00 00 06 
August 2012 01 01 01 00 00 03 
        
Table 4:  Surgical Intervention(n= 231) 
Surgical 
Intervention 
Male Female Total % age 
Group 
I 
Group 
II 
Group 
I 
Group 
II 
Group 
I 
Group 
II 
Group I Group II 
Antiseptic 
Dressing 
08 06 07 05 15 11 06.49% 04.76% 
Minor 
Debridement 
12 06 05 09 17 15 07.35% 06.49% 
Major 
Debridement 
19 07 13 11 32 18 13.85% 07.79% 
Minor 
Amputations 
05 05 30 07 35 12 15.15% 05.19% 
Major 
Amputations 
13 10 38 15 51 25 60.10% 10.82% 
 
Discussion 
      The major adverse outcome of diabetic foot 
problems are foot ulcers and amputations. In different 
studies, approximately 40-60% of all non-traumatic 
lower limb amputations are performed in patients 
with diabetes.5,6 Foot ulcers are documented to 
precede approximately 85% of all diabetic 
amputations7. The patients undergoing amputation 
Journal of Rawalpindi Medical College (JRMC); 2013;17(2):201-203 
 
 203 
with gangrene in various studies was found to be 
between 50-70% and infection was found to be present 
in 20-50% of patients. In most of the cases amputation 
has to be performed because of the combination of 
deep infection and ischemia8,9.  
    Our patients develop diabetic foot complications at 
an early age as compared to developed countries, this 
is mainly due to poor control of diabetes, lack of 
awareness, ignorance of foot care, poor access to 
health care facility and delay in the presentation and 
timely appropriate surgical intervention in the form of 
early debridement, drainage of abscess. 8,9  
    Peripheral neuropathy is considered to be most 
important risk factor for developing a foot ulcer in 
diabetic patients. The estimated prevalence of 
peripheral neuropathy varies from 30-70% in different 
studies.5,7,8 The proportion of purely neuropathic 
lesions, neuroischemic lesions, and purely ischemic 
lesions varied extensively.7 Approximately 70-100% of 
patients with diabetic ulcers had signs of peripheral 
neuropathy with various degrees of peripheral 
vascular disease.10   
     Seasonal variations of diabetic control appears to be 
less clear and diabetic foot complications have not 
been shown to be related to the weather. In present 
study number and frequency of hospitalization of 
diabetic patients with diabetic foot ulcer  are higher in 
winter season as compared to summer. Patients 
presented in winter months are of higher grade of 
diabetic foot. (Grade III-V). Same fact is reflecting in 
number of major amputations performed in winter 
(66.10%) A study conducted in Hong Kong, clearly 
documents that warm and humid weather of Hong 
Kong appears to influence the presentation of diabetic 
foot infection and precipitate amputation.8 A similar 
warm and humid climate is shared by other South-
East Asia nations, such as Thailand. In South-East Asia 
incidence of major lower limb amputations has been 
quite high in comparison to that in Europe. 8 However 
this observation is not seen in our study. Increased 
number and severity of diabetic foot ulcer during 
winter can be ascribed to less frequent inspection and 
care of feet by the individuals themselves as more 
warm and protected clothes are being used in winter 
season. Use of heaters /coal fire etc during winter 
season  increases the temperature and humidity in 
closed rooms which precipitate the foot infection in 
diabetics.7 Peripheral neuropathy in the form of 
impaired foot sensation in diabetics may cause  
superficial foot skin burns by sitting in close proximity 
of heaters. In particular, warm temperature aggravates 
the severity of infection and amputations8. Ignorance, 
lack of awareness, poor diabetic control, superadded 
by wearing of more protected warm socks, use of 
heater / fire in close proximity , less frequent washing 
of feet hence physical inspection are considered to be 
the major precipitating factors in more frequent and 
severe diabetic foot complications during winter 
season.10-13 
 
Conclusion 
1. There is clustering of patients with diabetic foot 
complications in winter season. 
2. Patients’ education and further strengthing of  
medical services in winter might reduce the 
incidence of diabetic foot ulceration, hence 
amputations. 
 
References 
1: Boulton AJ, Vileikyte L, Ragnarson-Ten. The global burden of 
diabetic foot disease. Lancet 2005; 366:1719-24. 
2: Jeffcoate WJ, Harding KG: Diabetic foot ulcers. Lancet 2003; 
361:1545-51. 
3: Singh N, Armstrong DG, Lipsky BA. Preventing foot ulcers in 
patients with diabetes. JAMA 2005; 293:217 
-28. 
4: Jeffcoate WJ, van Houtum WH, Amputation as a marker of 
the quality  of foot care in diabetes. Diabetologia 2004; 
47:2051-58. 
5: Hogan P. Economic Costs of Diabetes in the U.S.Diabetes 
Care 2002; 26(2003):917-32. 
6: Shearer A. Predicted costs and outcomes from reduced 
vibration detection in people with diabetes in the U.S. 
Diabetes Care 2003):26:1790-95. 
7: Hospital discharge rates for lower extremity amputation by 
diabetes.MMWR 2001;50: 954-58. 
8: Janus ED, Watt NM,Lam KSl. Prevalence of diabetes, 
association with cardiovascular risk factors and implications 
of diagnostic criteria. Diabet Med 2000:17:741-45. 
9: Pinzur MS, Slovenkal MP, Trepman E. Diabetes Committee of 
American Orthopaedic Foot and Ankle Society. Guidelines 
for diabetics foot care. Foot Ankle Int 2005;26:113-19. 
10: Benotmane A. Mohammedi F, Ayad F. Diabetic foot Lesions 
etiologic and prognostic factors . Diabetes Metab 2000; 26: 
113-17. 
11: Jonasson JM, Weimin YE., Risk of nontrauamatic lower-
extremity amputations in Patients with Type-I Diabetes. 
Diabetes Care  2008; 31( 8):1117-21 
12: Ateeq M, Jehan S, Bashir A. Non-traumatic lower extremity 
amputations in diabetics. Professional Med J Oct 
2012;19(5):615-19. 
13. Leung HB, Ho YC, Wong WC. Seasonal variations in non-
traumatic major limb amputations in Hong Kong . Hong 
Kong Med J 2007; 13: 379-81 
 
